Suppression of phagocytic cells in retinal disorders using amphiphilic poly(γ-glutamic acid) nanoparticles containing dexamethasone.
To investigate the potential of nanoparticles (NPs) composed of poly(γ-glutamic acid) conjugated with l-phenylalanine (γ-PGA-Phe NPs) for the treatment of retinal diseases, γ-PGA-Phe NPs (200nm) were tested with macrophages and microglia in vitro or by intravitreal administration into normal or pathological rat eyes. The anti-inflammatory effects of the NPs containing dexamethasone (DEX-NPs) were examined using qRT-PCR in vitro by counting activated microglia and Fluorogold-labeled retinal ganglion cells in the retinas under excitotoxicity or by counting TUNEL (+) photoreceptors in the detached retinas. The NPs were taken up efficiently by cultured macrophages or microglia. At day 7, 60-80% of the diffuse signal remained in the cytoplasm of these cells. In normal rat eyes, the NPs did not accumulate in the retinas and no inflammatory cells were recruited. Conversely, under pathological conditions, the NPs were localized in activated CD11b-positive cells in the retina. DEX-NPs suppressed the expression of TNFα and MCP-1 in cultured macrophages or microglia, the activation of microglia, the loss of retinal ganglion cells (RGCs) in excitotoxic retinas, and the number of TUNEL (+) photoreceptors in detached retinas. These data suggest that γ-PGA-Phe NPs can be a powerful tool for suppressing inflammatory cells in pathological conditions in the retina.